Porphyromonas gingivalis outer membrane vesicles exclusively contain outer membrane and periplasmic proteins and carry a cargo enriched with virulence factors.
Porphyromonas gingivalis, a keystone pathogen associated with chronic periodontitis, produces outer membrane vesicles (OMVs) that carry a cargo of virulence factors. In this study, the proteome of OMVs was determined by LC-MS/MS analyses of SDS-PAGE fractions, and a total of 151 OMV proteins were identified, with all but one likely to have originated from either the outer membrane or periplasm. Of these, 30 exhibited a C-terminal secretion signal known as the CTD that localizes them to the cell/vesicle surface, 79 and 27 were localized to the vesicle membrane and lumen respectively while 15 were of uncertain location. All of the CTD proteins along with other virulence factors were found to be considerably enriched in the OMVs, while proteins exhibiting the OmpA peptidoglycan-binding motif and TonB-dependent receptors were preferentially retained on the outer membrane of the cell. Cryo-transmission electron microscopy analysis revealed that an electron dense surface layer known to comprise CTD proteins accounted for a large proportion of the OMVs' volume providing an explanation for the enrichment of CTD proteins. Together the results show that P. gingivalis is able to specifically concentrate and release a large number of its virulence factors into the environment in the form of OMVs.